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Energy Efficiency and Jobs:Energy Efficiency and Jobs:

CaliforniaCalifornia’’s Legacys Legacy
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Energy Efficiency Gain Impacts fromEnergy Efficiency Gain Impacts from

Programs Begun Prior to 2001Programs Begun Prior to 2001
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Historical Jobs AssessmentHistorical Jobs Assessment

A retrospective multiplier analysis ofA retrospective multiplier analysis of

demand shiftingdemand shifting

Detailed BEA five-year Input-outputDetailed BEA five-year Input-output

TablesTables

Employment data from CaliforniaEmployment data from California

Employment Development DepartmentEmployment Development Department

dataset (CREE)dataset (CREE)
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Why it worksWhy it works
The carbon fuel supply chain is among the least employmentThe carbon fuel supply chain is among the least employment

intensive in the economy.intensive in the economy.

10 June 200910 June 2009

Source: California Employment Development Department dataset.

Roland-HolstRoland-Holst, , 55
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Efficiency for GrowthEfficiency for Growth

Promoting efficiency saves money forPromoting efficiency saves money for
individuals and enterprises, liberatingindividuals and enterprises, liberating
resources for more job-intensive growthresources for more job-intensive growth
Standards and incentives should beStandards and incentives should be
extended nationally, using public policy toextended nationally, using public policy to
overcome adoption barriers and innovationovercome adoption barriers and innovation
constraintsconstraints
Energy efficiency is the next breakoutEnergy efficiency is the next breakout
technology sector, and domestic standardstechnology sector, and domestic standards
to promote innovation will establish globalto promote innovation will establish global
marketsmarkets

10 June 200910 June 2009 Roland-HolstRoland-Holst, , 66
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Adaptation: The New Agenda ofAdaptation: The New Agenda of

Climate DefenseClimate Defense

No state or country can stop ClimateNo state or country can stop Climate

Change alone, but each has aChange alone, but each has a

responsibility to protect itselfresponsibility to protect itself

Over the next century, we faceOver the next century, we face

enormous adaptation challenges,enormous adaptation challenges,
regardless of our own mitigationregardless of our own mitigation
policiespolicies

10 June 200910 June 2009 Roland-HolstRoland-Holst, , 77
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Reduction in the Sierra Reduction in the Sierra SnowpackSnowpack
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Notes and Source: “Lower Warming Range Drier Climate” is based on an GFDL B1 scenario;
“Medium Warming Range Drier Climate” is based on a GFDL A2 scenario. Luers et al., 2006.

Roland-Holst, Roland-Holst, 88
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Coastal VulnerabilityCoastal Vulnerability
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Source: Adapted from USGS Woods Hole Science Center website, 

http://woodshole.er.usgs.gov /project -pages/cvi/  

Roland-HolstRoland-Holst, , 99



10 June 200910 June 2009

Inundation/Salinization Inundation/Salinization RiskRisk
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Source: San Francisco Bay
Conservation

and Development
Commission

Roland-Holst, Roland-Holst, 1010
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San Francisco
International Airport

One Meter Sea Level Rise
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San Francisco Bay Sea LevelSan Francisco Bay Sea Level
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Notes and Source: “Lower Warming Range Drier Climate” is based on an GFDL B1 scenario;
“Medium Warming Range Drier Climate” is based on a GFDL A2 scenario. Luers et al., 2006.

Roland-Holst, Roland-Holst, 1212
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Acres Burned and Dollar DamageAcres Burned and Dollar Damage
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Source: CDF, 2004
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Smart Stimulus: Smart Stimulus: SuperGridSuperGrid

Energy pathways for the Digital Age:Energy pathways for the Digital Age:

Electric power has been hailed as theElectric power has been hailed as the
greatest engineering achievement of thegreatest engineering achievement of the
2020thth century  century –– illuminating light bulbs illuminating light bulbs

Sustainable diffusion of universal, highSustainable diffusion of universal, high
resolution information will surely be that ofresolution information will surely be that of
the 21the 21stst  –– illuminating people illuminating people

To achieve this requires development of aTo achieve this requires development of a
new generation of Integrated  Energynew generation of Integrated  Energy
Infrastructure (IEI)Infrastructure (IEI)

Roland-Holst, Roland-Holst, 1414



10 June 200910 June 2009

The Next Big ThingThe Next Big Thing
If the Federal government is looking for the nextIf the Federal government is looking for the next
big public works commitment (after TVA,big public works commitment (after TVA,
interstates, internet), IEI is itinterstates, internet), IEI is it

With its private technology leadership andWith its private technology leadership and
forward-looking utility sector, California canforward-looking utility sector, California can
define global standards for public/privatedefine global standards for public/private
partnership in energy infrastructurepartnership in energy infrastructure

For rapid deployment of large scale publicFor rapid deployment of large scale public
spending and job creation, this is better thanspending and job creation, this is better than
picking winners in the underlying technologiespicking winners in the underlying technologies
(highways (highways vsvs. cars, dams . cars, dams vsvs. subdivisions,. subdivisions,
internet internet vsvs. software/content). software/content)

Roland-Holst, Roland-Holst, 1515
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Three Emerging NeedsThree Emerging Needs

1.1. Residential and industrial electricResidential and industrial electric

power needs for a growingpower needs for a growing

economyeconomy

2.2. Capacity to integrate extensive andCapacity to integrate extensive and

diverse renewable energy sourcesdiverse renewable energy sources

3.3. Capacity for continuous reliabilityCapacity for continuous reliability
and high resolution support of moreand high resolution support of more

extensive and intensive IT diffusionextensive and intensive IT diffusion

Roland-HolstRoland-Holst, , 1616
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Energy Demand GrowthEnergy Demand Growth

Primary drivers:Primary drivers:

Population/income growthPopulation/income growth

Climate changeClimate change

Electric vehicle integrationElectric vehicle integration

Roland-Holst, Roland-Holst, 1717
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Population to Double by 2050Population to Double by 2050

Roland-HolstRoland-Holst, , 1818



10 June 200910 June 2009

Another reason why we need thisAnother reason why we need this……

USA

China
India

Other

OECD

Source: Author estimates from International Energy Agency and World Bank data. Bubble
diameter is proportional to population

Energy and Income, by Country, Income, and
Population (2005)

Japan

California

Roland-HolstRoland-Holst, , 1919
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Renewables Renewables IntegrationIntegration

Two primary challenges:Two primary challenges:

1.1. Extensification - Geothermal and largeExtensification - Geothermal and large

scale solar sources are in areas outsidescale solar sources are in areas outside
current transmission networkscurrent transmission networks

2.2. Storage Storage –– two of the largest renewable two of the largest renewable

sources, solar and wind, are intermittentsources, solar and wind, are intermittent

Roland-Holst, Roland-Holst, 2020
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Super-critical reliabilitySuper-critical reliability

Intensive digital information and mediaIntensive digital information and media
systems (ICT, finance, medical,systems (ICT, finance, medical,
security/defense) have critical requirementssecurity/defense) have critical requirements
for energy continuity and resolutionfor energy continuity and resolution

TodayToday’’s grid is remarkably efficient ands grid is remarkably efficient and
reliable given its sheer complexity, but itreliable given its sheer complexity, but it
cannot meet the needs of a moderncannot meet the needs of a modern
information economy.information economy.

Power shortages and interruptions alone costPower shortages and interruptions alone cost
the U.S. as a whole at least $150 billion perthe U.S. as a whole at least $150 billion per
year (DOE:2006).year (DOE:2006).

Roland-HolstRoland-Holst, , 2121
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Medium and Message:Medium and Message:

Energy and InformationEnergy and Information

The grid of the future will embody the essentialThe grid of the future will embody the essential
synergy between energy and informationsynergy between energy and information
Digital infrastructure is powered by electricity,Digital infrastructure is powered by electricity,
but electricity infrastructure will be managedbut electricity infrastructure will be managed
by digital technologyby digital technology
The The SuperGrid SuperGrid will be an intelligent, auto-will be an intelligent, auto-
balancing, cost minimizing, self-monitoringbalancing, cost minimizing, self-monitoring
power network that integrates a variety ofpower network that integrates a variety of
energy sources and delivers critical reliabilityenergy sources and delivers critical reliability
and resolutionand resolution
It must provide the comprehensive foundationIt must provide the comprehensive foundation
for decentralized, for decentralized, ““smartsmart”” energy systems energy systems

Roland-Holst, Roland-Holst, 2222
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Why this is Difficult -Why this is Difficult -

Most of the legacy grid was designed toMost of the legacy grid was designed to
support local electrification, resulting insupport local electrification, resulting in
fragmentation and inefficiencyfragmentation and inefficiency

The grid of the future must be integratedThe grid of the future must be integrated
for efficient allocation, load/cost sharing,for efficient allocation, load/cost sharing,
and continuous technology diffusion andand continuous technology diffusion and
reliabilityreliability

Big Push - To make this work andBig Push - To make this work and
trigger the necessary private agency willtrigger the necessary private agency will
require a commitment device: hugerequire a commitment device: huge
initial investment and exercise ofinitial investment and exercise of
property rightsproperty rights

Roland-HolstRoland-Holst, , 2323
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Why it is Worth It -Why it is Worth It -

Early harvest of employment-Early harvest of employment-
intensive infrastructure developmentintensive infrastructure development

Strong complementarities across anStrong complementarities across an
energy triangle of energy triangle of utilities-technology-utilities-technology-
endusers endusers to facilitate adoption andto facilitate adoption and
innovationinnovation

Long term benefits for sustainabilityLong term benefits for sustainability
and knowledge-intensive, higherand knowledge-intensive, higher
wage economic growthwage economic growth

Roland-Holst, Roland-Holst, 2424
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ConclusionsConclusions
1.1. The supposed tradeoff between environment andThe supposed tradeoff between environment and

economic growth is a fallacy, and in California we haveeconomic growth is a fallacy, and in California we have

proven this.proven this.

2.2. Energy efficiency is a potent catalyst for job creation, notEnergy efficiency is a potent catalyst for job creation, not

just in boutique technology sectors, but across thejust in boutique technology sectors, but across the
economy.economy.

3.3. We face substantial risks from climate change, but ClimateWe face substantial risks from climate change, but Climate

Defense offers a new agenda for economic stimulus andDefense offers a new agenda for economic stimulus and

growth that is employment, technology, and skill intensivegrowth that is employment, technology, and skill intensive

4.4. One of the most important commitments in this context isOne of the most important commitments in this context is
to develop a statewide to develop a statewide SuperGridSuperGrid, a flagship infrastructure, a flagship infrastructure
project that integrates all electric power sources and usesproject that integrates all electric power sources and uses
for knowledge-intensive economic developmentfor knowledge-intensive economic development

Roland-Holst, Roland-Holst, 2525
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OVERVIEW

1. RESOURCE EFFICIENCY AS
ECONOMIC STIMULUS

2. THE EMERGING GREEN ECONOMY:
OBSERVATIONS SO FAR
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1. RESOURCE
EFFICIENCY AS

ECONOMIC
STIMULUS
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IMPROVING ENERGY AND
RESOURCE EFFICIENCY

BENEFITS:
Cost-savings to consumers
Competitive advantage
Creation of new markets and jobs

DRIVERS:
Public policy: new standards and
incentives
Buffer from recession & volatile fuel costs
Growing concern about global climate
change
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REAL SAVINGS RESUL T

WIDTH=
Abatement
potential
(CO2e per
year)

HEIGHT=Av
erage cost
of avoiding
1 ton of
CO2e

LEFT SIDE=

Positive
returns on
investment

RIGHT
SIDE=
Progressive
ly higher
cost-
abatement
measurespage 23Next 10’s 2009 California Green Innovation index
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…FOR AN ECONOMY AS
WELL

California’s energy
productivity, GDP
relative to total
energy
consumption, is
68% higher than
the U.S.

Growth in energy
productivity = more
$ of GDP per unit of
energy consumed.

page 21
Next 10’s 2009 California
Green Innovation index
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2.  THE EMERGING
GREEN ECONONY:
OBSERVATIONS SO

FAR
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THE GREEN ECONOMY IN
LAYERS

CORE
GREEN

ECONOMY

Businesses providing
products & services that:

Conserve natural and
energy resources

Provide clean alternatives

Reduce pollution (e.g.
GHG emissions)

Businesses founded with
sustainability at core

Businesses “greening”
products, production
processes & supply chains
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Important dynamics emerge between
different roles that drive the green economy.
These include:

Public Policy Makers

Research Scientists

Entrepreneurs

Financiers

End Users

DRIVING THE GREEN
ECONOMY
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OBSERVATIONS

Diversity - There is a wider range of green activities

than commonly appreciated by segment and across the
supply chain

Specialization - Each state has different

specializations

Industry Adaptation & Differentiation - Much

of green activity builds on existing industry strengths and
extends them into new markets

Green jobs are growing at a faster rate than the

whole economy

Green Innovation is taking place in most states
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CORE GREEN
ECONOMY IS DIVERSE

page 70

CALIFORNIA GREEN JOBS
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GREEN JOBS ARE
DIVERSE

Next 10’s 2009 California Green Innovation Index
page 71

SERVICES   54%
MANUFACTURING   20%
R&D   4%

CA GREEN JOBS BY ESTABLISHMENT TYPE
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GROWTH IN GREEN JOBS
OUTPACES TOTAL JOBS

In California,

1995 to 2007,

jobs in green

businesses

grew 15%

while total jobs

grew only 10%.



3.  INNOVATION IS
KEY:

INVENTION &
INVESTMENT
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WAVES OF INVENTION BY GREEN
TECHNOLOGY
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CALIFORNIA IS
LEADER

2002-2007 Patents2002-2007 Patents

#1 SOLAR: 148

#1 BATTERY: 203

#3 HYBRID SYSTEM: 31

#3 FUEL CELL: 164

#1 WIND: 61

page 33
Next 10’s 2009 California Green
Innovation Index
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CALIFORNIA ALSO LEADS THE
NATION IN VC INVESTMENT

California attracted
57% of total U.S.
cleantech VC
investment in 2008
totaling $3.3 billion.

69% was in Energy
Generation.

page 28Next 10’s 2009 California Green Innovation Index
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PRIVATE INVESTMENT HAS BEEN
DRIVER BUT IS SLOWING IN 2009
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GOVERNMENT SPENDING:  THE
LARGEST PROJECTS IN HISTORY
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PUBLIC SPENDING COULD HELP FILL
CURRENT GAP IN PRIVATE FUNDING
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4.  REAL
OPPORTUNIES FOR

PUBLIC POLICY
MAKERS
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POLICY MAKERS CAN HAVE
REAL IMPACT

Realigning Incentives:
– Utility Revenue Decoupling

Growing Green Markets
– Standards and Incentives

– Streamlined Permitting

Negotiating Investment and Aligning
Resources
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CaliforniaCalifornia’’ss

Green EconomyGreen Economy

F. Noel Perry, Founder, Next 10F. Noel Perry, Founder, Next 10

June 10, 2009June 10, 2009



About Next 10About Next 10

Founded in 2003Founded in 2003

Independent, Nonpartisan, NonprofitIndependent, Nonpartisan, Nonprofit

Focus: Budget, Infrastructure, Green EconomyFocus: Budget, Infrastructure, Green Economy

Commissions expert research to educate, engageCommissions expert research to educate, engage
and empower Californiansand empower Californians

Website: www.next10.orgWebsite: www.next10.org

CoolCalifornia.orgBudget Challenge Expert Research



Index Senior AdvisorsIndex Senior Advisors
Ralph Cavanagh Natural Resources Defense Council

Michael Hanemann CA Climate Change Center, UC Berkeley

Hal Harvey The William & Flora Hewlett Foundation

Elliot Hoffman New Voice of Business

Van Jones Ella Baker Center

Dan Kammen Renewable & App. Energy Lab, UC Berkeley

Bruce Klafter Applied Materials

Joel Makower Executive Editor, GreenBiz.com

Jason Mark The Energy Foundation

Walter McGuire McGuire & Co., Inc./ Flex Your Power

Joe Nation Former State Assemblyman, District 6

Manuel Pastor Professor of US Studies & Ethnicity, USC

Fran Pavley Assemblymember (2000-2006), Author AB 32

Wendy Pulling Pacific Gas & Electric Company

Carol Whiteside Great Valley Center

Tim Woodward Nth Power
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POLICY INNOVATIONS: 2002-2008POLICY INNOVATIONS: 2002-2008



TOTAL CALIFORNIA GHG EMISSIONSTOTAL CALIFORNIA GHG EMISSIONS

California’s emissions
have seen a
significant increase
since 1996 and a
slowing rate since
2001.

page 13page 13



GHG EMISSIONS BY DETAILED SOURCEGHG EMISSIONS BY DETAILED SOURCE
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EMISSIONS AND GDPEMISSIONS AND GDP

California’s economic
growth is increasingly
less dependent on the
production of
greenhouse gases.

page 14page 14



STATEWIDE ELECTRICITY BILLSTATEWIDE ELECTRICITY BILL

California has the 5th
lowest electricity bill
as a fraction of GDP.
CA spends half as
much on electricity as
Texas -- a difference
of $25 billion each
year that Californians
can spend on other
things.

page 64page 64



TOTAL ENERGY CONSUMPTIONTOTAL ENERGY CONSUMPTION

Total energy
consumption in
California is 50%
higher than in
1970.

Per capita, CA’s
consumption is
declining faster
than the rest of
the US.

page 22page 22
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VEHICLE MILES OF TRAVELVEHICLE MILES OF TRAVEL

AND POPULATION DENSITYAND POPULATION DENSITY

Generally, the counties with the highest
population also have the least VMT per capita.



GROWTH IN NEWLY REGISTEREDGROWTH IN NEWLY REGISTERED
ALTERNATIVE FUEL VEHICLESALTERNATIVE FUEL VEHICLES

page 44page 44

California is the top-
ranking state in
alternative fuel
vehicle registrations,
which include hybrid
and electric vehicles,
and vehicles that run
on natural gas.



CA RENEWABLE ENERGY GENERATIONCA RENEWABLE ENERGY GENERATION

California’s power generation from renewables rose 24%
between 03-07.  Nationally, California was the top ranking
state for green patent registrations over this period.

page 53page 53



ENERGY FROM SOLAR INSTALLATIONSENERGY FROM SOLAR INSTALLATIONS

page 55page 55

Electricity generated
from solar
installations
connected to the
state’s electrical grid
increased by 41%
between 2006 and
2007.



RENEWABLE ENERGY GENERATIONRENEWABLE ENERGY GENERATION
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California generates
12% of its power
from renewable
energy sources,
more than the rest of
the US and many
other top renewable
energy generating
countries.



Over the last 30 years, household energy efficiency
contributed 1.5 million new fulltime jobs in California with total
payrolls of over $45 billion.



ENERGY EFFICIENCY ECONOMICENERGY EFFICIENCY ECONOMIC
BENEFITSBENEFITS

CA Air Resources Board Draft Scoping Plan:CA Air Resources Board Draft Scoping Plan:

Achieves 100% of the AB 32 GHG emission
reduction targets

Increases GSP by $76 billion

Creates over 403,000 climate action and efficiency
jobs (increasing real household incomes by $48
billion)



Most Authoritative & Timely Climate DamageMost Authoritative & Timely Climate Damage
ScienceScience

Translated to Seven Economic Sectors: 1) Water,Translated to Seven Economic Sectors: 1) Water,
2) Energy, 3) Transportation, 4) Real Estate &2) Energy, 3) Transportation, 4) Real Estate &
Insurance, 5) Agriculture, 6) Tourism & Recreation,Insurance, 5) Agriculture, 6) Tourism & Recreation,
7) Public Health7) Public Health

Reviews Assets at Risks & DamagesReviews Assets at Risks & Damages

CALIFORNIA CLIMATE RISK &CALIFORNIA CLIMATE RISK &
RESPONSERESPONSE



THE MOST EXPENSIVE THING WE CANTHE MOST EXPENSIVE THING WE CAN
DO IS NOTHINGDO IS NOTHING



““It is not the strongest of the species that survives, norIt is not the strongest of the species that survives, nor

the most intelligent, but the one most responsive tothe most intelligent, but the one most responsive to

change.change.””

-Charles Darwin


